Abstract of JP 7-250837 



PURPOSE: To enable to discriminate types of pathogenic tissue, by giving multiple different 
stimulation to tissue, detecting a response of the tissue in proportion to each stimulation, 
classyfmg the tissue by processing a combination of each response, and discriminating the tissue 
in comparison with a known list of an expected tissue type. CONSTITUTION: When cervical 
cancer is to be detected, a vaginal wall 31 of a patient is opened by a microscopic examination 30 
at first, and the tip end of a probe 1 is exposed. The tissue of the cervixuteri 32 is stimulated by 
probe 1, the responce of the stimulation is processed by a control device 20. That is to say, a first 
electrode 3 of an electric wire is placed at the center of a bound of optical fiber 4 in an outside 
tube 2, and the other three electrodes 5, 7 are placed at an inner surface adjacent to the outside 
tube 2 on the probe 1.; Electrical responces obtained by stimulating tissue with these electrodes 
3, 5, 7 are measured, and the measured electric signals are compared with measured and received 
radiation, and then compared with known values to discriminate the tissue by the comparison 
results. 
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(a) wRoftaswteanc^sx^yyt, 

(b) #*JMWfST5»©j6;^£^W1-SXx>y^ 

t. 

(c) ftjsssiaft-^h^TjaauT, fittfcttSHW 

(d) ^JW3n4ffl«*^7©8l»©H^fc»It©«6 10 

hi** 2] smbiw, mmm. mm, mm 

[If 3 ] WIBJOftO 5 "6(0 fn*> 1 QSfcBWk 
? N^M©m©/^X^ffi^©->-^>X^6j£ 

3 fcE*©m 

[ffl*«6] Xr-^ (c) lt3*&tt«*©?Jr 

im&m7] '>!s<tfeNfi©jH» (n§2) ^ffiffl 
an, BfrEJS^^, ^a<t"bN+nHoitfflBjaaii8* 
t tr^aans j: t sftatfraw*^ 6 £e«©# 
& 

[Sf*a8] 85E*S*tf*, 8o©fflEffi«il6*«ii# 

BjJiS7K:E«©m 40 
MMfc«9] WiafflaiSft^i: ffi£©t> 

ffi3te*©lWEH^i©tf£©Watttfc£'3<* ttfffB 

s*g, mnm^m^ x^ ■* 
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iM»©*S(i> x^? Wi^giScfcr/SPeWg 

m 

n-s c t ti-sa*3B 6 fcE*©m 
[M«a 12] < 70ttB-****. ? 

3"f^ft, miE-y->7"JW^Xx'y7° (a) , (b) , 

(c) T#sn&«iaSr*rt:«Ftffls#ii8-r5z:tt± 
omen, *ncj;r3T. *n UEtt 

©?ft^S^a^W^^fe^i:^}C, t9IB*^*ffi 

«s* 

&««fc-r$»#B i idE«©m 
a^wc«ftbTViS»vi©*sa»saB"ji-sfc6© 

T5j;5t«j«snfc«»©x^;i/^-agt, -t-n-fn 
©H5ESi»t*fr6fl()Efitt©s«rS«itai/, aotjfB 
jt&«? s »j» s as c«^f s i 5 1 «ts a nfcffia ©tt / u 

-Knap zwcim^mtsnmmi7twmMm 

{to 
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m©#fl^s^ira*^± Stefan, 4>&< [0003] 

i*>te©-o#, «na-«*>&a^t), id«t:fctt«©«£**T»tt£«5!fc 

atttfT^3/t&tcmiE4>£< fcfc 1^©SS1#M§ «fc*5*IS*ft4*.5S»i*i**. 

CgfjRan&SS10«8i;x^l/-^#S!t, KJE^S: [0 0 04] PapX5TK«CJ:oTfcfc6Sn5iE 

ttfiBn i ©&fi t g& s $ 2 ©»fiTai« & «> t y&^ffl tznmmtiz * § & ©•?* 

fc< fcfc ir)©»iA-|SIHIK:flBKanfcJB2a)«ay ^S©M^bv^«m JR»b&ISS5CJ:oTff 

tWE»WlfcJ:oT|W*asnfciWEIIil*J:««2<D WKSTT. ^»*Ctt**<o«ll^'f ^*D. ^© 

«a^SMffi«aatfPJPT*fc»0^<i: , bl^© # To 

*«^Kt, tfj!3MCJ;oT^*Wfc'#^n?)1ia« [0 0 0 5] f^©±WW«^ fcfcfctfStt&fcW 

KL> *n&£BEJD©ffiiitl£U ^niaotffii^ [0 0 0 6] »»0«a«f14©SI£*ffifflUT«SftlB» 

t«7fy^t, [0 0 0 7] *B#fFffM 5 3 7 2 0 3^T«, A#© 

tt^ffi^£MEM&fc#WSU ^©£j|i#?>tx3l&»© [0 0 0 8] *StttfF$4 9 5 5 3 8 3^TKt, fttt* 

wac-satssESW^&itiiirr^rticii^T to 0 0 9] *mmm5 14307 9-«rm, «i§* 

ltfBHM©«^MT5XT-^yt^^^^t*#it ©■»**ffi**fc»©gfi#H*;*ft-a>5. ^©g 

its, waHs»sfcja«snft©efttuT4a*wic 40 AW©ffi^©si»$ : £Wsrsfc&©^K&^ 

mthT^m^v)&mmmmt%Jj&, ts. wbwcok-^b, *&$©&«¥££ 

[0001] -^>x©^*i*^-r5 0 

[^±©^ffl»sf] #5SEra, wsKSBSfcttftaB [0010] ^»«tctoTiia«©«ja!«ttsiws'r 

^5ifstit mmmm, &&xmft&mk sutfca&n-c^s. fct*.ti, *s#tr-m5 0 3 6 

*5mtt*-^tlft»:a«Ri«*a»]t5^i*fc<t«S1Sfc 8 5 3*HcB*Sn&SIBtt. ^S?g#©flf«ftfgS) 

[0 0 0 2] Sa5«^^olffllt «©#)3.# S^^©*-5 : ?'gSMK&ilSiJt-5fci*t^$nSo 

tt©ia©iiJ^£^LTfTt3n^o fffflt ;i©«§fiET«. K^>fcS!£S»WSKtt, ^S«©SiS 
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[0 0 11] ±3fio«!dEfcfaj*CD^jft«t»5. Jt#« 

ana, vttifiox, j t<D*.5i£&mt, & 
it, ^mti£^(nmm^7&&tfms>'i'7\z%m 

[0 0 12] 10 
[3BKjW*fcLJ:5fct-$i6g] *38WO-B«B, # 

[0 0 13] 

(Dmmmmmmi, '>&< tt-owm-mzs. 

l-3©»l*lRl«Dtt»R:}tt-oT, ffllBSa8JS[»«*fB 1 

&tfffE4>& < tt> 1 o©si 1 -mmmmznrcm 
i*i^©8»t»t5TtinB«aEtt««*. heki©* 

t 2 ©ifcg & * id ffiflM>& < i "b 1 ? 

©m 1 *i^0»?itft*a$n&« 2 ©*«^x*i>-* 
^at, wfiifii«t ±oT«*«sLsn&Knaa 1 

2 0lIOl3Mi««5f:ftti£'>«t< 

tfe 1 ^©m2*^j©»fc^2nfc'Si5tD#g!i. 
Mfr/iitK, 1 -.. «tea nfc»siffi*7 tafias ns wjs 6 
[0 0 14] rfcgj OBtffittttttBa&KiHl'Ttt 
[0015] *«?S0ffi0iB«t«tn«, ffffisiiSfc 
© fefi© «m w«Tttiisffi^ s figwr 3 x r v 7° t , 



ftW¥7-2 5 0 8 3 7 

(5 

isnfcutBss i *«ttf ai 2 ©&*©TOia&s«6x 
lE^ma* < « nmwi* -r 7©£&#m©-ji 

S£IWBf#«J*»»«F* t £ tt*ET5 d t t«t ? xm 
[0 0 16] *5fiW©ftlO*«CJ:ntf, 

(b) mm\zmtmmmmmm^y-yf 
t, (c) ftjs«pea*'&»3*T»ai!LT. mmm 
&»t&z?y7t, (d) ^sa$n^«^^7 , ©is 

[0 0 17] *58WOffiCD*««aiC«fc*Ttf, WSBffiii 

itfBffi^ & IS W# ItT a fc ft C MBEjSg £ffi&&fcttT 
[0 0 18] 

3£Wfl4HRfc. (RGB) ■ ^XfA 

^©J;5MiJfe£^1f«tffi^^a^t*5 
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[0 0 19] #BS*fcftfe«->XxAfc±-3T«»£.& 

5 itt^j s & tt-t ©ffi»*n a p * « t Hi p imm, ass 
*, ra©^:/£J;i>'^ac^T> SEsnfiv^c 

Life, *£&Uf!£gWS UdbT, 

(DkDtiknm^MMciK^mmzrz^xb, miz 

Mmm& s n s «©f§« t © rai $ nfcaraan 
[0020] *B*fettte*aowt»»«^^?A-cfi 

[0 0 2 1] fc^i&tBrttffflfcSnfcffifttafctf^ 

13 , ijs sff o ft t # t in c a PrW-esw^ a ns) 
•wrsfcfefcWfflftTy vytf&oimzt&o 

^aftftft-f*. »©fcM*©ttJ»©»i3fMlc£ 

cta/^^-i', ^mn?*-*, 

[0 0 2 2] LfeT^T, *»©X*A- 



#1^7-2 50837 

5 

So 

[0023] jBttami, «ft»*-tfD«>»jafcjS^< 
£ 1 *t»fc»KftOTf, ^©flnB^ :/£¥iJ£T§ ft 
ft£T*4£l«K ©aa^-f U 3*-^ (KM 

&£«S!/§{fx*;l^-ffi?Sg (fcfcAtf. Offl) £3- 
OUf4©«i« , *»OlHBi"f 7©KMfc»LTlX© 

■r<&t>©T?*s$&, i xo«ft»4rts**^iJirf 5 

-tJ;-3T, [10 0%S^L9 8%] =2%^6 [1 
0 0%&t^L9 9%] = 1%^>-*xA©TOIS&¥ 

- . bft^T. JW> 

©ft*. ^©»&sx*jv*H8asi5«ktf**s#5 

*»©«£» Gteftt'So^o^ViT?*?), a/MMfc 
&j££i&g£TS 1 ^©/J>S!^a-7'C»a£f ©*** 

[0 0 2 4] Lftri^T, fa^ragBKT^XT^ 

«©j2<T©»^m©*-&, &mt3ism>®7 4-vn 

*tliifi»©«ilR£ft iisa; 5 C-fe >^£»T S * =k 5 

[0 0 2 5] Mtt^ n&\z&zb<Dr$>tu 

oiWT?*ij»x*^^-*a*fc© $ ns^s t « 

[0 0 2 6] *^«*T!iSMf sH»W©iteft7 r n>-^ 

m-&m®izMtz ; r-t'$:M'&mzmtz>z.ttf 
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tm£#VNCit0Jl,T|R]±T*. tt.1t, S«y^rA 

[0 0 2 7] Lfctf^T, #jg«£»l£-f stWS ■ 56 

Tabs. LfcfltoT, 7D-7ttS3ll9fc, g»«iEfc 
ffiasafcWC&S^S-CifeS. S§fr>£©iaft& 

fctt*EWa*frft«*S* 7 -f - HA' y ? IS8fc£ 

[ 0 0 2 8] *©J:3&flHltt. tt»^D-^*t«|B|| 

©7 $ A (~ Si 4 Wifc«5 [CfiJfflWIgT 

^©7°D~7*©j>lf1^&Sibi^T&tK l/WoT, it? 
3>tii-^MlS^< ft©t£«:r^77>-Y^t^il 

i#T*fcV>. bfcSbT, jgS&>J7J^l'Zx • 7^ 

[0 0 2 9] 7°r>- 7*B1'®\ «Jftb* , T^3te¥8H*:fe 
±I>llM#tt&#T3^£^t^iiTffiffl£n<S© 

t, commmzimt^^oKmm. Mt-t>7\ 

fCSL K £"2 < © T? * S d t im £ b K « iEffl © 

©S$©£HKWE»*©fcafcjfcg#»£?-5. -to 
<fc3fc«]ETtt, »M/gffiWJ;b ESfWPWS^n 
-^BST?»Pgll:f LT^&fcOTlJft<, *©£ 
muffiftTft^-ts. l/ft^T, ^©KiE7 p a-fe7 , r 

[0 0 3 0] *^#lr±oTfthn, 40 
5 7d-7T«. ¥**£<t^©ft!lffl}8l&g3^«ffi 

[0 0 3 1] «<E©j?f, ffiSlfi*®^ 7"£#fMM;M 

t>tmmmm\t, ^^^©fi&^b^s^sn so 
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JO 

3*l5»SiJ7^:f J*Ai, *©7;l^U*A©3«£ 

ft*as*«stKKt», ffisansan*. urns* rih- 

bBliE^7°n-7ISt|-£ffifflbT, «Ws«fctf*©M»R 
*©-*K:ft4. 

[0 0 3 2] l-3*fctt*fCCD«*ft«ai/T, 
Sim &ft«f4Ct*»T*5. *-0*BS«fflt* 

t*, #©tt©«#£fa&fr©jfrc&ttTa£ 

ttioTMSni. fctittt, (ECG) R 

swccsu *fc«*^a§§^HM© «t 5 [cusffiu x 

h • ;t>HS-*o¥t»fflT6. *ft©mffi£€fflt 
bT, ^©WfcSaStaEfctfTS*. 3tt 

ffi«sifnffittbT®^(cB*nfc^# h ? 

>7.xrL"* ; £^bT5*<BIS$nSo *fft;M(c&S 

[0033] nmt, 9tM^m^k.mmv^^^mt 

5 Z. t \Z <t r> T# 6 n?> Hf|fBffi»#:©BTBfenfc^S 
»PJ«OJg£t-5£:t)««tS*. Pb ffiP3, IE 

m R©-fe^/>hsfcn^©i:^ 

[0 0 3 4] «Sg|ffigfrH^JlTfe^JST ! feJ:V^ 
[0 0 3 5] Sffitt, fifltt±-3T«»tiB#$nfc* 

[0 0 3 6] *S SftfflbT. «T©fe©?Si:#fC©* 

■e©^m^*&tt«atftia^fc±^T»«fi-5 2it*j 
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T^s (fct^tf, . mmftwx mm 

M%ffflm<Dwmz£z><b<Drb, ^©i&«©^5£*© 

A 7 ^ - ^ fc ± -5 fe © T t> , ^HJS«^N K + ©flltfiS* 

tfikUfc£©«l»#»&©**. SWrtt, t.asro±5fc, 
IJflSW&fc ©-!=*>, wmicW^TSfefflT^K ^ 

©&©3l&#«!ff©fc^*EE*SE (#»chvw>k- 
[0037] iiBfflSsiiff-tsfcacffifflsn**^ 
^x.rmm~f\za^xh^\ &*©*&, *ff-rs»j 

[0038] ^©aHgia, *^w»»&o«l wmm 

0 fit, * ft tt* ©fi© WS 0 «««« «T€r a © left a 

»fe«iRt*!:t*«T*5. «©^7°KJ;~j-m, 

x7*©*filckoTlll»SJSEU ffiSWg^fro^ 

[0039] 7d~7h, stffit *ftfatt«*©aa 

-So ftfcT-* ■ u->:/'J ^©ffiKSKoify^-ftli 
feff A-f ■ ]/*mmw&*i&K.? 
ft^tWt)S§^€T**. #»©i*g8R*fi;ffl«"Ptt, 7° 
n-y*t)fi:«F-r^s«fc , 5t-rnrT?*s««©Tfj£ttii 

m^2mm&T^\ b/dbT, 7 P D-7*©»ilgfJ 

*©^-s©tirffi«a»s»«ii-sroc+^&>b©T?&ttn 

[0 0 4 0] ifi«ilE»ttffl*«k^ffll(Mftlll*ff'5 5*. 
T^'fflfe#^7i!ffSb^aVlC^V^T^^ft©T. * 
fc, £&©#;£©I^W£iK?l!T5£fc#T£3. « 

[0 0 4 1] 01B, #-y7U7^8£:frl<T7n-7 

1 &mzmmznfz>r-7)\'9&frLxmmmm2o\z 

*S££nft7n-7 1 S^trM««»««ttfl8ffl«Stt 
fflfS&ftoS^ftSftT. ^©f§#Em©7n-7l 

fc, 7n-7l©ft^KWt^fc<6fc&*©(§3 1© 

IS, 4^©iRttft»J«T 5S*3 3©*|«-r& 

5 0 7n-7ii;i, ^ssa 2©«a»SJW*u a^fM 
fuss 2 0T?MaT?#s*ii«fc»-r5*«r*#*fc» so 



4$M¥7- 2 5 0 8 3 7 

I:, : FB»3 2©8ffi£#££»re§rs. 

[0 0 4 2] H2Cwbfc,fc"5fc, ^D-^ltt««« 
$n&*M7-f ^©¥i&&*S$©^©fg 1 ©*® 3 jjtfi 

72©ftgB3?wim$u a»-3flf^*r*j:5fc*i«ft» 

3nfcRl«&Kf^a-:/©HS£*J£1"5# ! RT?* 
S. 

[0 0 4 3] Hl©KlJ«C*^TWfflfi:3l2©||JS«2 
©yn-T'i OSHSlcjSI". 7n~7i 0©;ifflfiJS 
W5, 6, 7£ttftftS»ttfc*-r5 3'30* 
115, 16, 1 7«*Jft«ffil/TSlfflSn5, <kD/h 
ffloRftSiiVt. Ml 5, 16, 17©»ttC*o 

tlS. WIS, 16, 17B«f^l21« 

[0 0 4 4] Sgl©*M©7°n-7l£$fflLT, 4" 
*©S6l©«S3H!l©«li5, 6, 7©WT?ftS]©* 
S»l££3|lff^o cn5©j||€©i|6*Stt:«b, 

7n-7 1 ©jfc«j6i»ttK:--« 
jcgatturv>fe^z:tss"r©T»i5£«[Sflait*. 
[0045] sFsuv^KiM-eH, aosattfc 

«jM*tt©n*ic/^aBe*Heffi z ©ft a, 

[0 0 4 6] H2©7 p P~^l£ffiffl1"<5ftft©«^ 

7£»rbT, *S3tSffi5©Wfc«ffi/t;UXUs, s 
STOUTS* £©A";ia©#;fc, ««5:fe.fctf7£Jil&f 
L T, *Bi3 fclgflB6©ffiCAJkXU 3 . 6 ^qijii-rs. 
21©*iC, *K5*sJ;tf6£ffl»rl/t, «®3i:mffi7 

Us, 6 , feiriU s , , «|>*J;«*©eiiK, yXfAAS 

av^t€*f©T?. *-©*s££«a?r*. #$:©ii® 
Qm&mtiZ&i\z.?z>Tz.ib\z, /■wxJtSfciSlitlfc.fctf 
^-fr>*8M$IIIJttJt«»fi<, 5 U#©v~^>X 
«HWT?S*»-f-a:^l/lcWV'f^DfJ>T?i6D, U7JV 
3"fA©*fflailMI*ll«r«. HJttttf, 7"n-7"l 

©ttiB»a#jEU>;i£«^-r«£, ««s»»estss 
;i/XU 3 ( 6 .6.7) MDbT^4©Mg^ff-r^« 

[0 0 4 7] ®5ii, H3t^Lfc*J*fc<EfflSn5S 

0f4©«fffiiT©*jsi©***ttttt>tt^^asn)5:n. * 
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mi 5fc»iR3ttfcS«i 6££tf 1 7©iB]fcBJjnsn 
5u 15 (u.u), «si eiaasnfcMi 7*s«t^ 
1 5omti?jinsn*ui.(iT.i.) , ££tfttffii 7 1 

iTdi.i.) ©3^©*m/u-xs«fflT3. aissnfc 

[0 0 4 8] *^^©tt©^ti*, -/D-^noi 

i-nau^, fet^a**©**^^©**/^ FSffi 

ffl UTS)t*fcl3»i(8^©^2 OSJSEfiff 5 £ 

[0 0 4 9] ±1E!£&60i|07°n~7"1 43«fctf1 O&ffiffl 
UT, ^©SMftt*££*©#i£?*J£ta;:£j^ 

tin*, /w^kisk sswoiatttoiw^ajns^ffl 

Wfc|i&5*SE£[IIK1 J ©«i«£LT, SfcHfBfWWic 
JSfc5«#|lfcl/Ta«5£-f* £©i$Pfl9<J 
CSEfttSM^O^tt, «©*a#'tt£^t= 

-fit, «i#©^tfciss?a<-rj;5t2vsjs 

[0 0 5 0] M©^#ttte, *»«*6*^m*T 
©&S«Hfcfcfc-3TM£-r5;:t^T?ts. 7n-7 

i^££«»©s»^, *©ftit*W!RJKSft*a3 
n*«ii©*ii^3i?rt-r5fc»K«ffl3n*. m©7 

M&©&ffis,i (h^st) ^wr*. tttas#6© 

ffi-5©*23tt, ffi«©#1M$tt©7**. 

[0051] tittitifflSB, %xmr-v 

«fi^7rl'A4 > 1 4±T3lrt-r5^tt), 

v»ttftttftcrtfcW*07y'f/ , t4, l 4£ttfflT*i: 

ftCH, 5 4 0 nm, 6 5 0 nm, 6 6 0 nm, 94 0 
nm, *J:yi 3 0 0 nm^. 
[0 0 5 2] Mfflg£t2 o», &?ru>SJS#J©gB$: 

^fA2l§ttf. ->x-rA2 l}£, 7n-7l*J; 
1 0 ©«tS 3, 5, 6, 7, 15, 16, 17 ©^tl 

©®S&^l»fttS7^P?- 7ny?2 3£ftLTfOT 
TS^-f ?D^Dt7lt ■ 7t3y? 2 2 £^tj„ 

^■^Dy^2 2TTfflaan, 5 f -r;*7Vf2 4±K:* 
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(Dis&&7ji?z. taunt. ss^ttWEnestcioT, 

|0«im>T^^, RUMBUS, SfcttWIli 
[0 0 5 3] 3>fcfa--^ ■ ->XfA2 1 ('ioTWft 

snfcx-^ia, ^a^n, #»»*'f:/cw*©7 i - 

^ • Af-XDWV? >tfi-7 • -/XjA 2 1 ©^ 

1-0 

[0 0 5 4] 07£f£firr<5 5;iTffifflL;t3O©TV 

ii*«a*tifc3eo2'3©aijeit 

(■€-n-en»«f *»fiT©d s c 1, d s c 2) t, 

7-ux^icioT^nsmM^fts©^©*] 

SKdsc 3) -pifeofc. H7tt. ®OT^-<7© 
:TU3?7"JMH¥-t& (OSE1, OSE2, OSE 
3) , Htt±& (COLl. COL 2) , *3j;W^t 
20 £ (P) ft£©J:3fc, £*, «r«5«tt3"f7 , ©th ■ 
(HPV) , SSI (AT Y P) , 
fc-fctfBWS (Dl, D2, D3) £K5Mt5#£>Fl". 
[0 0 5 5] E©tMR©fc*tt, r^^W2 4Sfc 

[0 0 5 6] 01*ViL7©^»T'tt, IKfiT?*?* 
30 5tt->t7h£MU fe§Vi«7n-7£*7-feJI/ic 

[0 0 5 7] H3 8«, H#©^SS3 2±©&Sf$:M7° 

s-y->7*;v-rts#9J©^t«^i,^7n-74 0 & 

^M&fctt, : fK^7n-74 Ofi, HSfcE^ffi 

mxntf) tffissf«anfcii«i' + 7 h 4 1 &^ 

tf. xt7 h4 1 B*ft4 2T^t>0, *#42*»6 + 
*7n-7gH 3 3&SjgjI3 3^«tH5. *$4 2 

g*4 4W5, 7"D-7HS4 3*.fctf<a#4 4C 
tt. ^S»3 2©»tt^#:Ci&oTft«©<»a«Ftt£-9- 
>7*JH"S± 5 tttfiK^nfcHl >it t LT©3M»/S« 

>i^4 5!t->^7h4 1 g^UTM'fllg«tffiSffi^$ 
tlTViS. 7 , D-*^ffi©»tt^*fclB-oT«fS©aSlflH 

«t?WR©*«/S«x^;v^- ■ 7S^tj-s n t 
*tT»^s©T, IS^Ai->i'7h4 lS-IsliaCntf, 

50 [0 0 5 8] H9ICB, H©*^HJS#©*53 6±©fe 
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^Syn-^5 0^3tll^5. ;icd7p-75 0 

B^v-^Sffis 1*^0. -t>-9-5 2 a, ^©T'U 
3--^5 4ti, ma»o*««itra*ic. 7n- 

75 0fcWWB«fc'J>?T5. ;i©«Ttt7a-7 

2, 3, £fcB8©S»tJ©7n-7T^g;sn&J;D 
fe|gSWtffiV^|«Ttt««J£Vi««C7^-fe^"r4 - 10 

[0 0 5 9] HlOtt. 0 9O*fi£T*5*S. 

H7-fe>7'J6 0Ki, /O-^S0tBit« 8*©-fe 
>^6 2 £#K«fe££ftfcpJ£-5ttg«6 1 5|it 
Vi„ S-«6 1 tt, &ffi$7-k>7<J 6 0 ©fflflM 6 5 

nfc^ •> ^ > y 6 4 kisses nfca^m?s5g?s 

ftHHIS1S6 5tt, 7DirX ■ ^vn-Jl/B 7, -k>^6 

-;!/6 9 <h&K, -fltffl/tyf'J • ^75 -f 6 6 5:t 
?T. 9fcH, 7D-7-7-fe> 

[0 0 6 0] 01 lit 7 h • A777^7 2 t, 

JW 3 i£fif*3#-JWSifr7n-7 7 1 ft*-*". 

7 h ■ A9^>77 2mz}& JSftS^^HMWt* 

A/1— T53Bfc^-f H&£«S03fcB7 4 (1^£ 

3 g*cS»T3«$7 6®i£^*«4»«T5J:5t: 

s©&#«SLm 3ft^-b>-y-7 siics*? 
sns. tt«sww=fSW^A*u7 7 i-hmui 4a>s 

■fe>+>-7 5^©ttl£l!BW£S5tfS. t«I«£4^5fc 
»C*fl»7 6fc«»-ra±3t2^©*S7 8 

d-77 5tfflW£tt (sasw ©WTm^ses-r 

*. HO.t'SC, Ml§7 6©«8 0^M7 4i:io 
TlWSn. «itt©«#8 l^-fe>1t7 5fc±-3T«»J 50 



#PjS¥7-2 5 0 8 3 7 
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SfU LfctoT, «H8 0t««8lO|B|O«i7 6 

[oo6i] 01 2«, ->^7h8 6±t»«an. m 
n, ««i3-a&nfeiBi(i*jW»i-5fc«)C9j*cjB«i'r 

5Elt*«T*4, 4^©ffi : tiS^7>77 ; a— 9-8 8*« 
/BS3nTV>5„ i'tl^l-3©h7>7x3.— 9-8 
Mm^nfc«-&, SD©3^£ffifflLT, SetlfejS^ 

we-rant**-^*. una, v^-~ eE*»fflftfc 
£t» 6 nx ^ "y'A 7 a a a na r 

©sss^ffiur, *>7^©£&»©et$uis© 

[0 0 6 2] HI 3 AiJcfctf 1 3B}i, f«7— 
9 1 &^tJ l ^/7 , £7D"79 0&?Sto f^7-~77^ 

9 HC»'3T3*<Wt7y'fA9 2)WEJ!ISnT^*. 
7 7-f/t9 2», -9->7;^©«£{rau UK^& 
S»3nfc^£S«Sfe^fcffiffl$ns 0 7n-79 

IS©aS&»JS1-^i5 iC«iiE$nfefia-fe>1t9 4 
[0 0 6 3] 014 A^ilXl 4BT> ffiM7n~7l 

o oft, tamonmmtmwuz, ^m-^y^fi o i 

rtfc«ldEan*J;5lc«snTV»*. 7n-7ioo 
ltISfi©^J(i«t|BI«t«lfi)ESn«:#*0*Sl 0 2 
1 3 0 0 nm, 440nm, 5 6 5 nm, 6 6 

y-f*-H&£4^fl!)3t*aifll*l 0 3fc^£nT^ 
So 2^©7t^SfI§§l 0 4tt. 1 3 0 0 nm, 50 0 
SV^L 1 0 0 0 nmftifaJft5iKfi"ejl£*SJ73lSJ:3 

c*i«snTv>«. 7a-7i o o©*^t&tt-r5» 
gLSiffis i o 5 1* "tnzm® 3 ^vm^ms i o 6 
fcM^nti^. «a^fl^i o 5i5±»ms«^ 

10 611 a«tt37£aarfS®»*fli*."tNfet), * 
tiici-pT, KSslffiggi 0 5»7d-7i 0 0©^SI5 

i Q6\z&?rm2n, mtsztwuz. 

[0 0 6 4] COli«tSt^TU5W, 



JSfir«, tt»©*Bjfift©#E©£fc©Wft©«*T?*S 
*ffi©«3LK:J:S'b©TiJ5S£#ASn*>. AftWfc 

S©F<§©Sfi!^iE?*&«©i&ft £MKt£ t%A. &n 

l^u asjoasTtt, »£n&©teSF<fl©sfsfc' 
£#*sns. u&**ot, ttm-rs^t 

fc , £ -5 V> BfiB&W fcftJET S C 1 1) T# 5 Itffi© W 

[0 0 6 5] #*©gfcS7"n-7* ■ ^ 7*£#s©« 

Ml«flt§^tWSl^ lf*T, ^©i 
5&W*PW»S, ^n-^*SS3lTir*r*D, 7°n 

-7S&«fi!!i»g«, »*wre©TOfr#», flHreea* 

strjet £ s «£fcgi3 & t> ©u* s. M'bmit&m 

tJCtlCctoT, #-©^D-^©«rtT*M^nS 

±i£©x*JI^-M*/Sffi^J!&©«j"** I/, J; 

tO 0 6 6] HI 5 1 ©«IE8tt 1 2 0^2tlT 
*0, ^©SSiCct^T, fflffl&fi 1 2 1 KtftKSttfc 

70-7*1 2 2*^figi(ft«ft#i»l 2 3 fcft«LTV^ 

2 3it ft^ttacHUTifflifcSdana: 

»5nTV»5ilUI»ttt, «m*ftt5ft^ffi©X*;^- 

ffligsi 2 1 is, 7n-7i 2 2A»sw*sn«]W«^ 

fcT5 £ tj&M?^*. SS&ttJE&fT'o fc'$7'P-7* 1 

2 2 £#>fflf 5, £Afcftff*ffil 2 3 fcJSHU *ttC 
i a T±**W&£;I8 S Huh* 3 o 
[0 0 6 7] mi 6B^P7^f^S^2 0g@l 2 

H16T, /n-^l2 6©MJ, 7° 
n-7*l 2 6^S«3n2>ffl«Sttl 2 8©-»ft»/S 
?-5ffl*iW&7 f n-7* ■ 7H 1 2 7 t8it/TV>5tt 
l^StlTV^. £©£5 SCUT, 7°n"7*^12 40 
6 rt©j3IMS*3i^Sffl|gt, 7P-7* '7K127 

1 2 7 ©££**« 5 ire* t>, *OEfltfc«iE3n&e 
AfiMRl 2 9£^UT^£LTVi50T, I»Iil2 
9©jS£&t£lEfMWS"iil 3 OCtoTttlb-tSCltAi 
1 3 0 KiSfc^T?, 7 n-T'&Sl 2 
6 0MM1 3 1 *r«EjE-T S J: 3 fc* < t fcl^T?* 

[0 0 6 8] m3©«Igill 3 5SH1 7 CSf. - 
©BIT?, h7>Xra-' tl- fla^-Br-f) /J>e©WJ- 50 



#l¥7- 2 5 0 8 3 7 

IS 

h«i 3 7©«$&*TS7°n-7*i 3 6«, mn&w 

1 4 1 iffiE«iK3nTV>5. 7D-71 3 
7°d-7*l 3 6*©h5>X7^x-lH£H?3ft5£©« 

'J (PROM) 1 3 8jWljjESnTV»«. PROM 13 
8tt. ^»©U-HiBl 3 9&^UT, KXE^^i-JP 

1 4 o KateflH«anT^6. &iE-e>*a-;> 1 4 o » 
*»©*u#9!iwajA 1 4 2 sHiAts. ^.n^rotu* 

H. F5>Xri- y-t©W©U-H«l 3 7fcSSRa 
n&«(MH4 3©7Wfc«a&atl4. ;i©£5icL 
T, 4 3©*lJ#lX. H&£7°n-7l 3 6© 

h 7 > X x j. -U-IW©** SfflfST § ct 5 IC P R O M 1 
3 8rt©*K*»bTilKanS. PROM13 8©* 
yh7-^B, 7n-7©xV^^W« : f$»s]1i 
CUT. yo-^3>Ka-j't*l:«liSnsttf 
teh^yfSff'SJlfc^**. PROM13 8S7D 
-7*1 3 6fc£**5fc, 7°D-7l 3 6**^69fc»9J 
TS^t^T^, ^P-^l 3 6Sffiffl-f5fctft-t© 

7*©»®Lffiffl0iC&WIC@»Mfc»T5^t^T 

[0 0 6 9] 018S#B8-rst. 7^U7*-2J* 

- H 1 5 2 ^IT^Dt^D- • #- H 1 5 3 IC«ttS 
n&7°P-7* 1 5 1 ^^WfflyXfA 1 5 0 ©ff S b 
vui^ttBSWCSSnTVis. 7"nir-y^ ■ F l 
5 3Br^7°K 1 5 4t*fbTm*b, ^»©W» 

*-i 5 ^ixmm—nv hi 5 6*^LT#sn 

RS 2 3 2ISI157, »*V»ttIEEE48 8#- 
X (DMA) &tf-LTflJfflnrn-?;&5„ ACi«?gtttt 

[0070] 7"n-7*i5iia, SS:©M&5iiafiJl 

tnft-r«&*©s«s^tr. &*oiti/t 

M ^- H (LED) 15 9 *»^f[Ji(^tt^-rS. 

>hffl©M»«mS^ (H^L^Vi) fttta©±5t^ 
7"D-7*1 5 1 <DW\\-&m%.tZ>Tz. 
»C, #iC©^T^"^l 6 ltfiatWS^D- 

7*1 5 l©E(^I^Stc 7n-7l 5 HJ. iJ7J^-f 

AT-T^-bx^n&t^fc, ffi*»©^7icirr£7^ 
»*^li-t©W*S^trc:i:*»T#?**»©J&^ 

mi 6 2fe^rtJ. #»©7*l-^*-Hl 6 311 L 
ED 1 5 9*»6*(flSn, «llCJ:-3TKWSn&3lfi© 
«»**ttftftff5. 7*h^*-Hl6 3*»6©ffl 
AtfllWr*fca6C, 7a-7i 5 ilzmMM&i 6 
4^inTVJ5. 7D-715 1K, ^(D^mzw 
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[0 0 7 1] 7n-feyti--#-l*i 5 3t«, T-f ^ 
;i/Affl*7'n^i7 1 7 6 tEfllAffiA^ny? 17 8a 
t«x.5CPU l 7 8 Pwftty-y- 

wnsini*»ia*a*nT^5. cpuhsb, Att!* 

7D>yi> 1 7 8 a^LTT^y^JP ■ T^d^SEAffi 
1 7 4fcffl*Sn*iH»*BIW6t-*. D/AgftSSL 
EDW»MWSB1 6 5 tffl^TSo LED«iffiIg 
»1 6 5tt, LED1 5 9£K»?£fcftfcffiJ83n, JO 
S&, x-Y y^Atti* 1 7 6 ^bTf^ i??)Vm 
£AASn&„ Sfc, x^^^JVAffi^l 7 8H, ttS 
jWj»;i;^*aiWt«»tSfc»c*«i 6 o titers 

nfc*se»g« 1 6 e fctaa-rs. *t tits 1 6 7 «, 

CPU1 7 8C«fcoTiW7$5«fc5K:««81Bl 7 2 

^nsiii 6 ooa^feflMBta. h^t- 
F©tfiW^ i e 4 (Dti',Mm-mtam&i 7 1 
t^^ttsn, jt#«thffi^fisi 7 1 oa^tt, cpu 

1 7 8fc<fcoT#jre£5<}:5fcA/DSeft3gl 7 7« 20 

/3MTx^;Mr-- J-^Xxa— tn 6 0 
£tfcT-££o riW-yIlWl6 8li DC* 

y-^fiffi 1 6 9 EHJAfSttl* 1 6 1 SJB 
»T^o ttffiS 1 6 911 fitftg* 1 7 2 &^LTA/ 
DJESMB1 7 7Kffl#U ^D-^fci'aTilliKa*. 
&nsrt©*££&«£f*. Sfc, T4V9)\/XWh 
17 6B, »enTH5^TjB*jgl 6 2&igfjf 5 
ffi*«ftM 1 7 0 CPUHSB, U 50 

•fey hmmi 8 1, £OyiH 8 2 KKV^y 

h 1 8 sicfetitfrra. 

[ 0 0 7 2] ±3^©d;5(r, yn-^l 5 1B, ttlES 

5J:5tf4fcftC, PROM (HSrlff) 
£#T*£S. PROMft«fflf4*^tt, 94i?9)V\ 
tB*7n<;/? 1 r6!;tig&r5utWt5. 
[0 0 7 3] fttftftfc. |$y3iV->3>'/^ 
>#CPU1 7 SlC^TTW^ASft, fc-SWi* 

1 7 9 5j>e>aKsn, %mn$-yttm\sTLv 40 

D 1 5 9*.fctf*ffil 6 OtfjHftSnS. Qr-ZlfiC 
PU1 7 8fc«fc-3*Ofc!ftS*U ^t'J 1 7 9Ct!1»S 
ft, ^nfcioT, gfcSx^X^U 3:?->Kil<T$ 

w-*t, 1 7 9»f.}?^M^c!sm^n7ca?»n 
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*»©*>©■?&£*£, ^nic^-rsa^Ewtc^f 

«*n. ESptt, tt«©-t©ft£©«»©#©KK£ifr 

[0074] ttasnfeSx-^ssaafiiiK, «© 
t*»saif*-5. tnca. *a»fp©E«ftEiBfcJ; 
> © c: * $*»&tt*ft1*ftttfc £ ©*a/t 5 * 

amevo. aft. •BBfts&m' 

[0 0 7 5] ft^HTte, £5©&fb©$liE:fc.fctf* 

ZLtifl-e%, *ni:±oT. -tft^nx^? b;M#l&tt 
ttSfc»#ra#*#W-©*£©£ 1 i3<fctf$ 2 ©S#*f 

[0 0 7 6] SW^©*^, Safcgtt, S«SS6lfife± 

ucHy^7-j»*©atfe, iE-ns©«*a*a^-&©a 

4o «JtUW#©*&> ft£©fl»R£fctt-8©Bafc* 

[0077] ftHftftim^^crtK:, 

ff*Ltr«5'-f , /tt^w^ i &©tmgi 1 w^ ! & 
©t*4c &jf»$s©«£t;£, Tt^m « 

4. 

[0 0 7 8] *ar-^*«ttfflt*af'f^i"J5^> 

*©a»©#s©^^f yawgi-s-i^T^So 
*&»«ikWt#*>n&ffiBiii«sffifflUT, amis 

ft»ftf 5 J; 5 l:f-?£lMWI^tffifflSn 
#»©««^»£l¥*b, #S©«5 

[0 0 7 9] ■?W«K**klH-r«ft:»©ff*bH«JM«l 

tt, «gHft«4s±^*««JlCS^v»T8^©'r^^^ 

«, 5 4 0 nm, 6 6 0 nm> 9 4 0 nm, *<J;^1 3 
0 0nmTO)tOfMSLt, *J±M*ft«©4^©^ 



21 

[0 0 8 0] r-f*2'J3:f>hS*ffll/r«l©(6H 
[fell 

±sr, v a Ri B-^g^ctswsjftfBj \zmmt 
[0081] iE*aitiMefts^5{:«, ^ssaf- 

«, T«««ottafcwr4*jiwi*iiRi/-c. 200 

snfco jfcvn?, cni'ctoT, 7°n-7*£ffl©ffl#l:: 
#/j^©jS^&x-X^-Xtffi£fflilttStLT#£© 

[0 0 8 2] #5B91#B, WH©Safc*)S*ffLT*D, 

^'n, X - * ^ " X © Pfl SB fc*f L T J&fc 5 * -f 7°© PbIS 
»«©»£, tM«Ki50, l/t^Tf-i' 
[0 0 8 3] T^T©-tf->'7\>Mi, Xu-^tct^TM 

t «. 1*1 * * attifew t 7° o - x^m $ ffl m i n % 
[0 0 8 4] u^^m<DMt\zmt^mm\z 

±SH3£kIioT, TWfflffl«B->XfA 1 5 0 

d-y • x^xwiSHfc, ts^gis, s&fwsssjfc 

m W8k9V-Y\) tJ6CT8 5X&^U9 9%, 

A-r x>- Hoa# ffswasrtflMsyu- h 2 s& 

S3) T9 0%, gAft«T9 9X©-&£4*.££fc 
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[0 0 8 5] S(r{Ett*3fiWovi<^^©^«*ilffJt£K 
Bj!Ufcfc©T^0, *%hj(c«, ^©*BB^&1W 

[0ffi©$#«J!] 

[si] ttji'po-aamo^o-^-s/xrACD* 

[0 2] J(U ©SJSW>Xd~X©«0T$>5 o 
[03] ^2©^»©7"P-7*©«BS0T^So 

[05] H3fc*bfcjaw«ifc«Sfflsn*w?ji'^ 

©->-T>X©XX7T&£o 
[0 6] -SH6«®»ffl^'rAfl!)WS^ay5'HTr 

[0 7] *£«£*J;ff3fc#H£rt>5#Stia3'3© 
xV XX U S^-> hOHftt bT©-»©»»^^ X£ 
*TX57©-#JT$>5o 

[08] : p«ii9***Hi'rs±5fc»««KiiidEa 

nfc7°D~7©-*ffiCT©ffiffl£^f0Tfc5„ 
[0 9] &J»«a£Sttffit*J;3Kl!|#5£«t»^S 

nft-t >-y-©«i©*»j s^-r mx&% . 

[010] &Jtffiftfc*&«fflTSfc6©*^?fi©ffi© 
*S^©S^®0T&3 O 

[011] #-JWB*fs H frartr**fe ©«i 

[012] @W^h7>Xxa.-+|-S^tt©*]iM 

©0T£&S„ 

[013] imm%&vy(&nm&&&&ht£7u- 

7**ffiM©IES0 tfllffi0t*5. 

[014] mmm. mmm, &£tfmmmz$ 

[015] 7 > D-7*KlEffl©«^1-» 
[016] 7°D"7*«IEffi©«S7Kro 
[017] 7D-7«IE©ffi©l|j!iSM^-ro 

[018] »*uv^swti*tttasfi©«Eie^D 

2 ^^3.-7*. 3 m, 8 fjv^)>tf. 

9 T-7*;K 1 0 7°D-7\ 2 0 (MPg 
{1, 2 1 3>tW'->XfA, 24f^X7" 
2 5 s^r — a|5 — H. 30 m 3 2 T 
■gjg, 3 4f^, 4 1 v^7h^ 4 2 

4 4 88tt<tfft, 4 5 -fe^-y- 



(IS) 
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